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(54) MANUFACTURE OF LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a liquid crystal display 
device capable of displaying a high-pixel and highly accurate picture 
and having a membrane structure without damaging the surface of 
pixels. 

SOLUTION: In this liquid crystal display device, pixel electrodes 603 
2^ are arranged corresponding to intersections of plural signal lines and 
plural scanning lines and driving circuits for driving pixel electrodes 
603 are provided at peripheral parts of pixel electrodes 603 and also 
liquid crystal is held between a semiconductor substrate 701 in which 
the lower part of pixel display area 721 provided with pixel electrodes 
603 are provided is eliminated to make light beams transmitable to 
pixel display areas 721 and a counter substrate 621 facing with the 
semiconductor substrate 701. Then, in the manuf acting of the liquid 
crystal display device, when a mask for eliminating the semiconductor 
substrate 701 of the lower parts of the pixel display areas 721 is formed, a protective film 625 consisting of 
orgasnic resin is formed on the surface on which pixel electrodes 603 of the semiconductor substrate 701 are 
arranged. 
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* NOTICES * 
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damages caused by the use of this translation. 
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[Claim(s)] 

[Claim l] The semi-conductor substrate which the part of the lower part of the pixel viewing area in 
which said pixel electrode was prepared was removed, and enabled the transparency of light at said pixel 
viewing area while establishing the drive circuit for arranging a pixel electrode corresponding to the 
intersection of two or more signal lines and two or more scanning lines, and driving this pixel electrode in 
the periphery of said pixel electrode, In the manufacture approach of the liquid crystal display which 
comes to pinch liquid crystal between the opposite substrates which counter this semi-conductor 
substrate The manufacture approach of the liquid crystal display characterized by forming the protective 
coat by organic resin in the arrangement side side of said pixel electrode of said semi-conductor substrate 
when forming the mask for removing said semi-conductor substrate of the part of the lower part of said 
pixel viewing area. 

[Claim 2] The manufacture approach of the liquid crystal display characterized by performing mask 
formation for forming the part of the lower part of said pixel viewing area in the manufacturing method of 
the liquid crystal display of claim 1 after depositing the 2nd interlayer insulation film after said pixel 
electrode formation. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a display of having used 
liquid crystal, and the manufacture approach of the liquid crystal display using the semi-conductor 
substrate which especially removed some semi-conductor substrates of non-translucency, and was made 
into translucency. 
[0002] 

[Description of the Prior Art] Although a speed of response is sped up, contrast is raised and the video 
signal display is enabled about the indicating equipment using liquid crystal in recent years, the now 
more high definition display image has been called for. Meanwhile it is the liquid crystal image display 
device created on the substrate of non-translucency about the light of a light field in JP,5-273591,A, and 
the part of the lower part of the liquid crystal pixel display in said substrate is removed, and the new 
liquid crystal display characterized by enabling the transparency of light in said liquid crystal picture 
element part is proposed. In the liquid crystal image display device proposed in JP,5-273591,A, since the 
outstanding active element can be made to a single crystal substrate, the high display image of quality is 
obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in JP,5-273591,A, in the proposed liquid crystal 
image display device, in order to remove some substrates alternatively, it is necessary to form the pattern 
used as the mask of substrate etching in the rear face (non-component side) of a semi-conductor substrate. 
In order to set to semiconductor fabrication machines and equipment at this time, to convey the front face 
(component side) of a semi-conductor substrate and to adsorb, a blemish goes into a component side and it 
becomes the cause of an electric open circuit, a short circuit, or the orientation defect of liquid crystal. 
[0004] The main purpose of this invention is to offer the manufacturing method of the display in which a 
high pixel and high definition image display are possible. Another purpose of this invention is to offer the 
manufacturing method of the display which has membrane structure, without putting a blemish into a 
component side. 
[0005] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, it inquires 
wholeheartedly, and this invention is made and is the thing of the configuration of lower **. That is, a 
part for a component surface part used as the display of a single crystal silicon substrate is oxidized 
alternatively, and poly- Si (polycrystalline silicon) TFT (Thin Film Transistor) is formed on a single crystal 
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substrate according to the usual semi-conductor process on an MOS (Metal Oxide Semiconductor) device 
and the above-mentioned oxide film. Then, in order for etching to remove the single crystal silicon for a 
display and to consider as translucency, the mask for etching is formed in a rear face with 
photolithography and an etching technique. It is characterized by preparing the protective coat by the 
organic resin film in a component side at the time of said the single crystal etching mask formation. 
[0006] According to this invention, when forming a single crystal etching mask in the rear face of a 
semi-conductor substrate, the display which the conveyance system of semiconductor fabrication 
machines and equipment or the blemish by adsorption is lost to a component side, consequently can 
display a quality image can be offered. 
[0007] 

[Embodiment of the Invention] Hereafter, a drawing is explained to a reference **** detail with each 
example about the gestalt of operation of this invention. In addition, this invention is not limited by these 
examples. 

[0008] (Example l) One example of the panel configuration of the display using the liquid crystal display 
manufactured by this invention is explained first. The mimetic diagram of the liquid crystal display panel 
of this example is as being shown in drawing 12 . In drawing, the perpendicular shift register 303 and the 
level shift register 304 are connected to the liquid crystal panel display circuit 305 which uses as a 
switching element poly-Si-TFT (Thin FilmTransistor) arranged in the shape of a matrix, and TV picture 
signal sent from the video signal circuit 301 is written in the pixel in the liquid crystal panel display 
circuit 305 through the perpendicular shift register 303 and the level shift register 304. 302 is a 
synchronous circuit for taking the timing of two shift registers 303,304. 

[0009] The equal circuit of this liquid crystal panel display circuit 305 is as being shown in drawing 13 . 
The pixel electrode 406 is arranged corresponding to a two or more signal lines 401a~401d connected to 
the level shift register 304, and two or more scanning lines [ which were connected to the perpendicular 
shift register 303 / 402a-402d ] intersection, and the drain of TFT403 is connected to this pixel electrode 
406. Signal lines 401a-401d are connected to the source of TFT403, and the scanning lines 402a-402d are 
connected to the gate, respectively. The video signal from signal lines 401a-401d is written in the pixel 
electrode 406. The drain of TFT403 is connected also to the retention volume 404 for having held the 
written-in charge enough for a long time, and an end 405 is already connected to the potential 405 
common about all pixels or an every one line writing direction pixel which is the electrode of retention 
volume 404. Here, although the liquid crystal display of the active-matrix mold which used TFT403 is 
explained to an example, this invention is not limited to this. This invention can be adapted also for what 
prepared the MIM component and the PN-junction component corresponding to a signal lines 401a-401d 
and scanning lines [ 402a-402d ] intersection. 

[0010] Drawing 14 is the mimetic diagram having shown the planar structure of the picture element part 
which has a pixel electrode. One pixel is surrounded by two adjoining signal lines 501a and 501b (it 
connects with the level shift register 304 of drawing 12 ), and the two scanning lines 502a and 502b (it 
connects with the perpendicular shift register 303 of drawing 12 ). A contact hole 504 connects with 
signal-line 501a, and the source of TFT503 formed with the polycrystal silicone film sends a signal charge 
into a drain through two steps of gates. 505 is contact in which a metal electrode 506 is connected to 
TFT503, and this metal electrode 506 is connected to the transparent pixel electrode 508 of an outer 
frame through the through hole 507. Moreover, 509 is opening of a light-shielding film and it prevents 
that an unnecessary light shines upon the TFT503 metallurgy group electrode 506 of the part of the 
protection-from-light sections other than opening 509 etc. 

[00 11] Drawing 15 is the sectional view which met the AA' line in drawing 14 . In drawing 15 , the 
400-1200nm thick oxide film 133 and the silicon nitride 132 are allotted on the silicon substrate. On said 
silicon nitride 132, 10-100nm silicon oxide 202 is formed, and TFT(s) (136 etc.) and the silicon nitride 132 
are separated. TFT(s) (136 etc.) have the low concentration n type layer 137 and the high concentration 
source drain 133 for electric-field relaxation, and these stand face to face against two steps of polish recon 
electrodes 136 through gate oxide 135. A source electrode and drain electrode 138A consist of the cascade 
screen of aluminum film 138a and Ti film 138b, and make easy ohmic contact with the pixel electrode 603 
in contact with Ti film 138b. A light -shielding film 602 consists of for example, TiN film, and it is 
separated with the PSG film 601 and separated from source drain electrode 138A with the BPSG film 140 
in TFT (136 etc.). 

[0012] The laminating of the protective layer 139 is carried out on the above-mentioned light-shielding 
film 602, the pixel electrode 603 is arranged on it, and 610 is the liquid crystal orientation film, for 
example, uses the polyimide film. The active-matrix substrate is constituted with the semi-conductor 
substrate 131 thni/or the orientation film 610 shown in drawing 15 . On both sides of the TN liquid 
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crystal 611, the orientation film 626, the protective coat 625, and the transparent electrode 624 are 
formed in the opposite substrate 621 side. The color filter 623 using a pigment is formed corresponding to 
the part in which the light- shielding film 602 is carrying out opening, and the black matrices 622, such as 
Cr, are established to the protection-from-light section. 

[0013] In the above, the structure of a related member, and the actuation and the operation which will be 
the requisite for this invention were explained to the detail. Hereafter, the part of the lower part of the 
pixel viewing area which is the rear-face side of the substrate in the part in which the light-shielding film 
602 by this invention is carrying out opening is explained to a detail. 

[0014] A sectional view including the pixel viewing area and circumference mechanical component of a 
liquid crystal display panel of this example is shown in drawing 11 . In drawing 11 , the thick oxide film 
for the isolation in which 701 has a silicon substrate and 702 has translucency (field oxide), and 703a are 
the low concentration source drains of an NMOS transistor, and 703b is the high concentration source 
drain of an NMOS transistor. 704 p mold of the N-channel MOS transistor 703 - a well and 706 are 
polish recon gate electrodes. The base material with which 720 has a silicon substrate 701, and 721 are 
the transparent fields where substrate silicon was removed, and are a part (pixel viewing area) used as a 
panel display, 723 is the silicon oxide layer formed on the silicon substrate 701, 722 is the thin film TFT 
formed into the silicon oxide layer 723, and 725 is wiring which connects an ITO electrode with a thin film 
TFT. 

[0015] Moreover, the TFT substrate (semi-conductor substrate) shown in drawing 11 is installed in 
parallel with the opposite substrate 621, and the liquid crystal matter 611 is enclosed among both. The 
spacer 724 is placed in order to maintain the thickness of the liquid crystal 611 designed in consideration 
of the optical property of liquid crystal. There is a transparence common [ to all pixels ] electrode 625 
common to the pixel of community or a large number in the location which counters the pixel electrode 
603, and an electrical potential difference is impressed to liquid crystal. Since this example shows the 
example of a full color display panel, the color filter 623 which used the color or the pigment for the lower 
part of the opposite substrate 621 is arranged, and between pixels and a surrounding drive circuit top are 
shaded by the black matrices 622, such as Cr. Although the liquid crystal of TN (Twist-Nematic) mold is 
mainly effective as liquid crystal matter 611, a structure top STN (SuperTwist-Nematic) mold, FLC 
(Ferroelectoric Liquid Crystal: a little more than dielectric liquid crystal), PDLC (Polymer-Diffused 
Liquid Crystal: polymer dispersed liquid crystal), etc. can be used. To use TN, STN, and FLC, it is 
necessary to prepare the polarizing plate of a crossed Nicol before and after a display. A back light 
required for a display may be irradiated from the upper part of drawing, or may be irradiated from a 
lower part. 

[0016] (Example 2) Next, the manufacture approach of the TFT substrate in drawing 11 is explained, 
referring to drawing 1 - drawing 10 . 

[0017] First, as shown in drawing 1 , it is the single crystal silicon substrate 101H2 / 02. In an ambient 
atmosphere, 700nm silicon oxide 102 is formed on single crystal silicon 101 by making it oxidize 
thermally at 1000 degrees C. Next, usual photolithography and a usual etching technique remove the 
place which serves as an NMOS transistor among said silicon oxide 102. A field 103 is formed p well by 
the ion implantation and heat treatment after that, and a buffer hydrogen fluoride solution removes 
silicon oxide 102. Then, as shown in drawing 2 , field oxide 104 is formed in the component isolation 
region of a single crystal, and the pixel viewing area in which poly-Si-TFT is formed according to a 
LOCOS process. 

[0018] Next, SiH4 (silane) and NH3 (ammonia) are made to react, and the 400nm silicon nitride 105 is 
made to deposit with a low pressure CVD system, as shown in drawing 3 . SiH4 (silane) and N2 O (nitrous 
oxide) were made to react to the upper layer with a low pressure CVD system similarly, and 50nm of 
silicon oxide 106 was made to deposit on it. Next, after pyrolyzing the silane gas similarly diluted with 
nitrogen at 600-700 degrees C with the low pressure CVD system and making 50-400nm of polycrystal 
silicone films 120 deposit as shown in drawing 4 , pattern NINGU is carried out and the part 107 used as 
a source drain field is formed. This is effective in order to prevent disappearance of the two -layer eye 
polycrystalline silicon 108 by reduction of parasitism resistance of a source drain field, and the over 
etching at the time of source drain contact hole etching shown in drawing 5 . 

[0019] Next, the surface natural oxidation film is removed and the polycrystal silicone film 108 of a 
two-layer eye is made to deposit by the thickness of 50*200nm with a low pressure CVD system, as shown 
in drawing 5 . At this time, the leakage current between the source drains of TFT is controlled, and the 
thickness of polycrystalline silicon 108 is so desirable that it is thin. In this example, deposition thickness 
of polycrystalline silicon 108 was set to 80nm in consideration of forming gate oxide by the thickness of 
80nm next, and dispersion of a process. As a method of forming gate oxide, after oxidizing elsewhere, the 
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approach of using the ONO (Oxidized-Nitridec Oxide) film which continues and performs nitriding and 
oxidation, the approach of depositing silicon oxide with a CVD method, etc. are. 

[0020] Pattern NINGU is performed and a gate electrode is formed, after making the polycrystalline 
silicon 109 used as a gate electrode deposit by the thickness of 100-500nm and doping to high 
concentration, as it is shown in drawing 6 , after forming gate oxide. Although Lynn (P) in the inside of a 
gaseous phase was doped in this example, an ion implantation and the approach of carrying out ion 
doping are in others about arsenic or Lynn, and a well-known technique can be used suitably. 
Subsequently, SiH4 (silane), 02 (oxygen), and PH3 (phosphine) were used for material gas, and PSG 
(Phospho Silicate Glass) was made to deposit by the thickness of 600nm as an interlayer insulation film 

110 with an atmospheric pressure CVD system, as shown in drawing 7 . As an interlayer insulation film 
110, film, such as NSG (Non-Doped Silicate Glass) and BPSG (Boron-Phospho Silicate Glass), can be used 
for others. Opening of the contact hole was carried out and the aluminum by which silicon was doped 0.5 
to 2.0% was made to deposit by the thickness of 600nm by the magnetron sputtering method. The usual 
semi-conductor and the ingredient used in a TFT process, for example, aluminum alloy, W, Ta, Ti, Cu(s), 
Cr(s) and Mo, or these silicide can be suitably used as an electrode material. 

[0021] In this way, pattern NINGU of the electrode material was carried out, and the aluminum wiring 

111 was formed so that it might see to drawing 8 . Next, lOOOnm of oxidation silicone films is made to 
deposit by the plasma-CVD method as the 2nd interlayer insulation film 112. 

[0022] Then, as shown in drawing 9 , cyclized-rubber system resin 113 was applied by the thickness of 3 
micrometers as a protective coat at the time of rear-face pattern NINGU on said silicon substrate. What is 
necessary is not to be limited to the cyclized-rubber system resin of organic resin, and just to satisfy the 
following engine performance as this protective coat. 

(1) It can become the mechanical protection film to the conveyance system or the chuck for immobilization 
of semiconductor fabrication machines and equipment, and don't make the lower layer produce a blemish. 

(2) Resistance is in the drug solution for the photolithography in a rear face or the drug solution for 
etching, and dry etching. 

(3) When exfoliating a protective coat, it can remove on a substrate and a selection target and don't give a 
damage to a substrate. 

(4) The impurity in resin is the level which does not have a problem in a semi-conductor process. 

[0023] As what fulfills the above conditions, phenol novolak resin besides cyclized-rubber system resin, 
polyimide resin, polyamide resin, etc. are mentioned. Moreover, even if it is things other than this, what is 
necessary is just resin which fulfills said conditions. 

[0024] Next, as shown in drawing 9 , after applying a protective coat 113 to a front face (component side), 
the positive-resist film 114 was applied to the bottom of a silicon substrate on the back in addition to the 
viewing area, by the double-sided mask aligner, a surface alignment mark and alignment were performed 
and exposure and development were performed. Then, as shown in drawing 10 , the silicon oxide formed 
of the polish recon film, the silicon nitride, or thermal oxidation formed in the rear face of the part which 
removes a single crystal substrate by dry etching in order to consider as translucency behind of LP -CVD 
is removed. After removing a positive resist on the back after that, the cyclized-rubber system resin which 
is a surface protective coat was removed. 

[0025] In this example, although the mask for rear-face **** omission was formed after the interlayer 
insulation film 112, even if a rear-face **** omission mask formation process is not limited to this location 
and it performs this invention in the location after the silicon nitride film 15 deposition by the other 
plasma-CVD method which is after deposition of the interlayer insulation film 110 after gate electrode 
formation, or a component protective coat, for example etc., it is satisfactory at all. 

[0026] The through hole was formed in the 2nd interlayer insulation film 112 after that, the ITO (Indium 
Thin Oxide^ indium oxide tin) film which is transparent electrode film was deposited by the magnetron 
sputtering method, and the transparent electrode 115 was formed. Next, as a protective coat 116 of a 
component, by the plasma-CVD method, after making 270nm of silicon nitrides 116 deposit, the 
protection-from-light layer 117 was formed in the upper part of the circumference circuit section by 
[ which carry out back pattern NINGU ] having made the magnetron sputtering method TiN deposit. 
[0027] In order to form the liquid crystal display shown in drawing 11 according to the aforementioned 
process, the formed TFT substrate and the opposite substrate separately created in the upper part were 
obturated after pouring in lamination and liquid crystal. By immersing the TFT substrate side of the 
account liquid crystal cell of back to front in TMAH (tetramethylammonium hydroxide), the transparency 
mold liquid crystal display was produced by etching a single crystal silicon substrate into a mask, and 
making into translucency the silicon oxide and the silicon nitride by which pattern NINGU of the TFT 
substrate rear face was carried out. 
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[0028] By the above approach, as a result of producing the liquid crystal display of 320,000 pixels of 
display pixel numbers, it became that there is an open circuit of wiring by the blemish at the time of 
rear-face pattern NINGU or a pixel depended short and a line defect, or no orientation defect of the liquid 
crystal by the blemish on the pixel of a TFT substrate, and the highly minute liquid crystal display of a 
quality image was obtained. 
[0029] 

[Effect of the Invention] According to this invention, the highly minute liquid crystal display of a quality 
image which does not have an open circuit of wiring by the blemish of the component side by 
semiconductor fabrication machines and equipment or the pixel depended short and a line defect, or the 
orientation defect of the liquid crystal by the blemish on the pixel of a TFT substrate at the time of 
rear-face pattern NINGU is obtained as explained above. 

[Brief Description of the Drawings] 
[Drawing l] It is the cross section of the 
invention. 

[Drawing 2] It is the cross section of the 
invention. 

[Drawing 3] It is the cross section of the 
invention. 

[Drawing 4] It is the cross section of the 
invention. 

[Drawing 51 It is the cross section of the 
invention. 

[Drawing 6] It is the cross section of the 
invention. 

[Drawing 7] It is the cross section of the 
invention. 

[Drawing 81 It is the cross section of the 
invention. 

[Drawing 9] It is the cross section of the 
invention. 

[Drawing 101 It is the cross section of the TFT manufacture process flow explaining the example 1 of this 
invention. 

[Drawing 111 It is the mimetic diagram showing one example of the display of this invention. 
[Drawing 12] It is the mimetic diagram showing one example of the display of this invention. 
[Drawing 13] It is one example of the representative circuit schematic of this invention. 
[Drawing 14] It is the mimetic diagram showing one example of the picture element part in the display of 
this invention. 

[Drawing 15] It is the mimetic diagram showing one example of a semi-conductor substrate applicable to 
the display of this invention. 
[Description of Notations] 

102 Silicon Nitride 

103 High Concentration Source Drain 

104 BPSG Film 

105 Gate Oxide 

106 Polish Recon Electrode 

107 Low Concentration N Type Layer 

108 Drain Electrode 
301 Video Signal Circuit 

303 Perpendicular Shift Register 

304 Level Shift Register 

305 Liquid Crystal Panel Display Circuit 

401.501 Signal line 

402.502 Scanning line 

601 PSG Film 

602 Light-shielding Film 

610 Liquid Crystal Orientation Film 



TFT manufacture process flow 
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622 Black Matrix 

623 Color Filter 

624 Transparent Electrode 

625 Protective Coat 

626 Orientation Film 
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iatm^B4 0 1 a~4 0 1 d35p6©^7**fi#3y»* 

i^snSo tft4 0 3©hw^4> w&fuiewvi 



r i 
i * 



(3) 

3 

ft, ftftSft 4 0 4 ©*H© 5 -4B 4 0 5 tt£B& 
$fcfi 1 fr£l^Jo©HJlSfcO^T#»©*tt4 0 5fc 
Jg£t£ftS 0 CCT'lt TFT4 0 3*fflVWfi' 
7v h U ^XS©«&a«^BB*«CKMLTl/^««, 
Cftt<:ll££ftSt>©-C-fi&^o *58Wti, 
tMXtffi#l84 0 1 a~4 0 1 d^^Si^4 0 2 a~4 

0 2 d LT, M I MJR??P NttdiR?* 

[0 0 l 0] 01 4t±, !»tfffi$£?SBJRffi©¥iB 
«BS**Lfc«6SHT»*. lo©Bil{iKg-f5 2# 10 
©fi^S§5 Ola, 5 0 1 b (0 1 2©7k^>7 r- US> 
X*3 0 4fcJ88ISna) , Rtf2*©iiaB»5 0 2 
a, 5 0 2 b (01 2©Sntr>:7M^7X#3 0 3 Kg 
ttSftS) fcHSftTVSo uymvBfSLI* 
ftfc T F T 5 0 3 OV- XttH y$ £ h ;]/ 5 0 4 tC 

5 0 1 a fcSSRStu 2a©y-h*^LT 
KW>CfiHfil*2S05i», 5 0 5&TFT503 

5 0 6*18*3 y**h C©£SW 
& 5 0 6 tiX;l>-*-;l/ 5 0 7 *:frLT, ^©SWa 
H*Wffi5 0 8fc*StfftT^3o 5 0 9ttil7tti 20 

©HSlPg|5T*&0, r?SPg|5 5 0 9«^*ft»©aKi'©T 
F T 5 0 3^UM5 0 6&2fc*g4tt#ySfcS© 

*i*iw*o 

COO 1 1] 01 5«01 4^© A A' SllC&ofcKffi 
0T*&5 O 01 5fc^T«, ->'JnySi±C4 0 0 
~1 2 0 0 n mOAft^Wfcl! 1 3 3, * U 3 >Sftit 1 

3 2aWE«nrv>*. maB'>U3>aftin 3 2±k» 

1 0 ~ 1 0 0 n m<Dis U 3 y&ffcft 2 0 2 tfKtt&ftT 
*50, TFT (13 6*2) fcS"Ja^SMUIl3 2* 
UTTl^o TFT (1 3 6*2) {i*Wiiffn©fc#>, 30 
ffiigJgnSif 13 7, RtfS»fiy-X • YlsJy 1 3 
3*WLTfeO, ilfte.{iy-hi?{bMl 3 5*^tT 
2©CD#U$"j3>figSl 3 6i:MWLTV>^ 0 V-X 
WS2 FL~fyfltffil 3 8AfiA Hl38a^TiI 

1 38b©«S)gU;0JjScD, T ill 3 8 bti&MtZ 

mmw.M6 o 3 2©*- 3 >y tmmzmmz tr^5 0 

Ml 6 0 2{imtfT i N$iT«£ft, y-x • F 
WVlil 3 8A2fi, 0J*J±"P SGH6 0 UCiO 
HTP>ft, TFT (13 6*2) fctimtfBPSGK 
1 4 OfciDJHT&tTC^So 40 

[0012] ±ieMi6 o 2±iammm 139*1 
mztis *©±fciBaras6 0 3tfiEgsft, 6ios 

^ B s a El6]^T^0, W*tftfi.M3FK*fflW&. 01 
5£^Lfc¥#ftS1£l 3 1 0*J#oT 

7^x^yvhU^XS«^^ftTV^o TNiS 
6 1 1 £$A/e#lRlS«6 2 1 ffiij£{±gE|6]Jg|6 2 6, & 
S§£6 2 5, 29§«&6 2 4*^t6ftTl/>5 0 XKR 

6 0 2tffflni,-c^&&ttictt&L?&m£ffl&zm^ 

fcl}7-7J)lZ-6 2 32>We>ft, ilftgfltCflLT 
C r^W^-y^Vhy £X6 2 2tfRtt5ftTV 50 



#^¥9-8 0 4 1 2 

4 

[0 0 1 3] ELL #^©M«fcftSIHMra©#lii 
«fc«*ftHi6 0 2#HnLTVS»#*:Stt;&»fi©* 

[0 0 14] *^S!§fi?iJ©^ B B H ^^;l/£DH^^ii 
2JSi2Igfig|$*#i6/-uESrffi0*01 lfc^To 01 11: 
fc^T, 7 0 1 ttS/U 3VS«, 7 0 2 fii§ft14©&S 
m?^K©fci6©J¥v^kJl (7-f-;l/FWUB , 7 
0 3 a&NMOS r-^y:7X#©{lSiigy-X • FW 
>T*£0, 7 0 3 b«NMOS h^y^X^^iSzlJgy 
-X'FW^M. 7 0 4&NSMO S Y^y-JX 
^703Cpi^x;K 7 0 6 fitf'J ->'J 3>y*- h-« 
S"P**o 7 2 0li^)aylfi7 0 l **rr35:}f 
f*, 7 2 ltt«fiS/y3>#|fc£Snfc)8W&««T?, 

^*;ba*»fca*aj» (bx&kibm) t\ 723a 

5/ g 3 >S« 7 0 l ±lcBtft% ftfcIHtv' U 3 yg-e, 

7 2 2 tt»b«> U 3 yM 7 2 3 tlftWIKn F 

t t?* 0 , 725 immr F T t I T 0 

[0 0 15] Sfc, 0 1 1 iCnLtcT F Tfflg (¥#ft 

£&o its ttfamm 2 1 fcTfrcawstu mmvm 
tcitmsMm.6 1 1 jyaxsnT^So »fi©#¥Wtt 

*#«LTK»rSftS»ai6 1 10ff»*IH«-*ft» 
£X^-+r-7 2 4WtlT^S. HJMI&6 0 3C 

K&m%mmnmnm6 2 5#&o, «ftt«EE*Bi*n 

■r^o *fi»JT*{i7;l'*v-©^^^;l'©0iJ*^LTv^ 

V^fc*v-7^c;l/^-6 2 3*IBB$ft, B^SSt>*S 
22©IKilllISS±{iC r*ff©y^>y^vhU^X6 2 2 
T?aBt*tirv^*o fg B B B tlK6 1 1 2bT«±{CTN 
(Twist-Nematic) W.<om&t>^®X'$>%t)\ «)i±S 
TN (SuperTwist-Nematic) S^FLC (Ferroelector 
ic Liquid Crystal : ffiMWMmi) , P D L C (Polymer 
-Diffused Liquid Crystal : &ft?ftfmM&) 
m^ZZ.ttf-e%Z> a TN, STN, FLC*fflV^i§ 

S««**o $jjtt:&gfc/<'y*5W hti0©±**»&!H 
[0016] (HSSCT2) i^K, 01 lCfcttST FT 

S«©l!jiSiffitov>T, 01-01 0*#8ltooSi 
[0 0 17] $-f, HlK^*3fc:, W B y'Jny 

s«i o i /o 2 i?HmT% 1 0 0 owmmit 

*-&SCfcfc«k0 7 0 0nm©3/U3y|MtlHl 0 2* 

JM8j&-> u n > 1 0 1 ±t»iS"r *o skfcwes' u 3 > 

ftfURl 0 2©^SNMOS YyyVTsZtftZtC?) 
* ffl^© 7 * h U V y 7 7 -r -Rtf X f - 1/ WlIC «t 



I t 



5 

yv^ymitmi 0 2^£-rs o %<d'&, 

cfcotc g.m&tDmttMmmixf, P o 1 y -s i • 

tft locos xmic & 

r>7j-)l mim 1 0 4 ZBtfttZo 
[0 0 18] O^C, m3lC*t£ofc, l^ECVDg 

ZKfcZ tf, 4OOnm0->'j3 1 0 5 ZWm 

£-tt£o *<D±mic, [^c<iiffcvDggtc c k*)s i io 

H, (yyy) tNz 0 (E&ft^il) ^R^^-SS/'J 
3 y&fUI 1 0 6 * 5 0 n mif liS-efto 
rKt&olc. PIXMJEC VDgSKcfcDe 0 0~7 0 

^U^^l 2 0^5 0~4 0 0nmtii»$-a:m ^ 
2-yxy^u V-X- Y\sJyffl®.t%.%>W>ft\ o 

OfgMi:, 0 5 fc^-fV-X • FW>3^n*- 
;l/X -y 9 y ?m<D*-^-x. v : ?-y7\Z&Z>2mU§r& 
B B B S/U l 0 8<Dm%i*ffiltt5rciblCt}W}T*&2>o 20 

[0019] a 5 3 m.m<D^mmit 

'J3>ll 0 8^5 0~2 0 0 nm£Dj¥#T?i#i»£-e 
2>o <l<Dfct£^IIr>y3y 1 0 8©j?$(iffl^ifT 

f tov-x • Y^y^m-^wmmMtnm.^ 

S'>U3>1 0 8©it«M^*8 0nmi:Lf=o y-h 
KKfcfcjSRl/CfrSONO (Oxidized-Nitridec Oxid 30 

[0020] y- nMt«*«iatfe«, 06(c^fj: 

•5 1« h«ffifc SS^teSS/ Unyi09*100 

~5 o o n mvw&m&t* nmfflc v-vyfL 
rem, >w-y-y<yzni\ r-hw&it&mt&o 
^mmm^-e<Duy (p) ©K-if^^f; 

o* mm) , ph 3 (*X7^» *jg8#*K:fliv> 

G (Phospho Silicate Class) £6 0 0 nm<Dj¥&T*l| 
^raife^lll 1 O^L-HiffifCNSG (Non- 
Doped Silicate Class) , BPSG (Boron-Phospho Si 
licate Class) %Z<Dm*m^2>Z. fc**Tf?* 0 
*h*-/MfcHnU ->'J3^0. 5~2. 0%F- 

6 0 0 n m<DB&-&m%1trc.o M®tt®t LXM1%<D 

*mfc. TFT^n-fex-effiffisnsws, flMtffA 1 50 
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W, Ta, Ti, Cu, Cr, M o tfcliCtlZ 

[0021] col?. 08{c^§<fc^{c, wmmit 

A$-y-y 7LTM WM 1 1 iZB&LKo 
2<DJIIS&Ji§il 1 2fcbTy5XvCVDffiC«fe»3> 
«fcS"J 1 0 0 0 n mtt^-SSo 

[0 0 2 2] H9fc*-TJ:9t, WIB~>U3y 

%mmi 1 3^3 /tmoffs^isfttfeo z.<D&m&t 
(i) mimmmw<DMm&zwt®mm?*vt 

(3) «M**nwrr sfctK, Ti«fiiciit* 

(4) ^Igfp©^W^##:7n-txtp t gM©^v^ 
[0 0 2 3] &Lk<D$kW*Mrc?t><Dt LXimitdh 

[0024] ^(c, @9{c^-rj;3(c, mm gr^bd 

I0fc^-rj;9^, Fv-rx-y^y^(Cck*3> WiKffit 

&£?zrctbizMiL&&mmzmik-?z>®ft<Dmmic l p 

- C V Dtc* D »**nfc#y i/ U 3 >m. U n 
§ i/ ^ttHMMtt * 0 MS ttfc ^> U 3 ymm* 

[0 0 2 5] *Hi»«9l«:*^T(4, *®< Oiffflvx 

^o*ia*jiiHi«siiw i 1 2<Dmcn^rci)\ *mut 
mm< omz°?xi?&f&-7u-bxtf<i<D®.wimfe-$ft 

< . *tifiW©WAtfy- 

s^^e^i i oowm, &%wm=Fmmx*%>z> 
7^xv c v Dj^td ^mt'y y n 1 5 it »&^<d 

[0026] ^(Dm^2(DBmmmm 1 1 2 

I TO (Indiui Thin Oxide : Wcty'J^L 

m) mt&mu mmmmi 1 5mmhrc e wzm? 

©Sill 1 6i:LT77XvCVD}4{cJ:0, ->'J3 
^SfUR 1 1 6 % 2 7 0 n m«iH£#fd£, 7^ h P 



(5) 



[0 0 2 7] BufBO^n-bxicJ: 0, 0 l l tc^f «ft 

±a5jc»j»ff«Lfei*i6iss*a!io f&p B £aA 

Lfcft&PLfc. ^<Dmmjf2$ B B B -b;l/<OT F TS«& 
TMAH (ffv^Wytz^iA^ Kp**-*M 

[0 0 2 8] 6LhO»i6tJ:t), a^H35»3 27J®m 

<D\mc &z>mm<DmM&z^iz *y a - h k * §a^st>* 

ISXPg, *SWiTFTSSOiil*±©«K<j;SiKfi© 
[0 0 2 9] 

J: §E8§W)»r*§l;& 5 M&'y a - h lc «fc 3H*atf»fc 
PI, *SV»ttTFT3S«<DifijR±<DtftJ:*«fi©ffi|SiI 

^Ri©av\ ^p D p»^iii^©iimaB?s B B B a^gs*^€. 

[0ffi©fS¥SlftHjl] 

[0 l ] *«M©*J6ffll l T F TS{jg7p-t 

[02] *«W©il«t«l*KIWraTFT«Jiyp-lr 
X7P-©»ffi£:£0T'&3o 30 

[03] *mi<Dnmmizmm?zT?Tmm7u-t 

[0 4 ] *58W©g&ffi0!l l *WW-r 3 T F T«3fi7n-fe 

[05] *%w<Dnmm 1 t f Twmfu* 

[06] #5gBJ3<D^S&0>J 1 «Mrr*T F T§«g7P-t 
[0 7 ] *%IH0£ffi0!| 1 *mmtZ> T F T^jg7n-br * 
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[08] *^W©HBBflaj l fcSMirrs T f T^ig^P-tr 

[09] *?m<D$mmi *mm%i f Tiajg7p-t 

X7P-OWfjB«SHT»a&*o 
[010] *%91<Z)£ffi0!l l *8Wfi-T* T F TS!3g7p 
-feX7n-©»RB«feSH"e«*o 

[0ii] *%m<Dm?mmo 1 0>j**ti£30t?& 

So 

[012] *fgB3©a^gB<D 1 W*jjVr*3HTfc 

[013] *mmmmmm<D \ mx»$>z>o 

[014] ^WO^^ggftfettSBIggP© i mzm 

[015] *5§w©^^g{cjiffl5r^%^ii^sfi<D 
i m*7Ktm&mx°&2> 0 

102 i/ijnylfti 

1 03 mmmv-x • fw> 

10 4 B P SGH 

105 ?-m<m 

106 $Vi/Vayw& 

107 ffiiiJSfnS* 

108 FW>li 

3 0 1 tr-r*<g*t0SS 

3 0 3 mmisyhisitx* 

3 0 4 *¥S'7M'J*;** 

3 0 5 *Ji><*;l/«jj*@B& 

4 0 1, 5 0 1 fg^ 

402, 502 mmm 

6 0 1 PSGI 

602 mm 
6 i o m&&fom 

62 2 

6 23 *7- 7^;l>£— 
62 4 
62 5 

6 2 6 Elpffi 
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720 721 720 



(7) 



WH¥9-8 0 4 1 2 



1 3] 
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401b 
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P^K 



402Q 



<-402b 



"402c 
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133 I t33 

137 137 




5020 



502b 



S09 



